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The dynamics of interest rates have important implications for the economy and their forecasts are necessary for almost all economic activities. Participants in the financial markets require accurate forecasts of interest rates to make economic and financial decisions. These decisions have a heavy influence on aggregate-spending, which, in turn, affects real output and inflation.
In mid-1999, after moving to a floating exchange rate system, Inflation Targeting [IT] was implemented in Brazil. This new monetary framework proved to be fundamental in enhancing transparency and in guiding expectations. Additionally, evidence suggests a positive relationship between inflation targets and the credibility of monetary policy (2) .
Other studies (see Minella, 2003) indicate that the Central Bank of Brazil is concerned exclusively with inflation control, thereby avoiding the inflation-output trade-off to enhance short-term production in Brazil. This behavior is an important aspect towards the construction of credibility.
In an IT framework the main goal of the Central Bank is to provide guidance to the economy to anchor expectations regarding the future path of inflation. Therefore, it is crucial to assess market expectations in a timely fashion and check whether they are in line with the conduct of monetary policy.
With the implementation of the IT regime in Brazil the Central Bank of Brazil began to collect information from market participants using surveys, which provide information regarding market expectations on relevant economic and financial variables such as short-term interest rates (SELIC) (3) , inflation, exchange rates, GDP growth, and others. However, very little is known regarding the informational content of these survey-based market predictions. If the information content embedded in such predictions is relevant and meaningful then these surveys may be used to assess Central Bank credibility and eventually to calibrate the conduct of monetary policy.
In this paper, we study the dynamic relationship of interest rate based-survey forecasts and spot interest rates. Our results suggest that these market expectations contain useful information regarding the future evolution of interest rates and also that they may be used to gauge Central Bank credibility.
The rest of the paper will be structured as follows: in section Brief Literature Review a brief literature review is presented; section Data Description describes the data used in our estimates; section Methodology contains the methodology; in section Empirical Results we present the empirical results; in section Policy Implications the policy implications are discussed and, finally, section Final Considerations concludes.
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The market predictions for the interest rate are an important issue that has been studied for a long time, mainly in the case of the United States financial system. The studies analyze many questions, such as the directional accuracy of the predictions, the rationality of the forecasts and the quality of the methods used to forecast interest rates. Friedman (1980) and Baghestani (2006) make an evaluation of the interest rates in the USA and both test the rationality of the forecasts. They both arrived at the same conclusion that the forecasts are not rational, i.e., they are unbiased and, in some cases, do not fully incorporate the information contained in past actual rates. Using Friedman's sample, Mishkin (1981) also tests the rationality of the forecasts and reached the opposite conclusion. The author argues that there is very little evidence in bond market data in support of the irrationality of interest rate forecasts. Jones and Roley (1983) rejected the joint hypotheses that forecasters form their expectations rationally and the expectations model of the term structure accurately represents equilibrium yields. However, because a joint hypothesis is tested, the precise cause of rejection cannot be determined. Dua (1991) tests various hypotheses concerning the determinants of the three, six, and nine-month horizon term premia. He uses data on the three-month Treasury bill rate from the survey conducted by the American Statistical Association in collaboration with the National Bureau of Economic Research. His conclusion is that the term premia vary over time and are negative in some periods. They are heavily influenced by the level of interest rates and cyclical factors in addition to the level of rates. They are also influenced by Government economic policy. Hafer, Hein and McDonald (1992) compare four different one-quarter ahead forecasts of the threemonth U.S. Treasury-bill rate from the 12-year period 1977/88. The forecasts considered are: a prediction from the futures market, a forecast derived from an implicit forward rate calculation, a survey-gathered forecast and a no-change forecast. Their main conclusion is that the futures market rate statistically dominates the other three forecasts. Another comparison of forecasting methods is made by Fauvel, Paquet and Zimmermann (1999) , which concludes that despite their apparent simplicity, univariate models tend to do pretty well in practice for forecasting purposes. Similarly, their natural extension to a multivariate setting (i.e. VAR and VECM) constitutes an interesting approach for an integrated treatment of various interest rates, including both their short-term dynamics and any existing long-run relationships. Kolb and Stekler (1998) examine three issues: is there a general agreement among analysts about the level of interest rates six months in the future; are all the forecasters equally good; are the forecasts valuable to prospective users? They conclude that there is a consensus among financial analysts and there is no significant difference in the ability of these financial analysts to predict short-term interest rates. For the last issue, the conclusion is that the forecasts were not significantly better than random walk forecasts. Greer (2003) tests the directional accuracy of long-term interest rate forecasts. The tests are applied to the 1-year long-term bond yield issued by The Wall Street Journal's panel of economic forecasters. The author affirms that the forecasts performed modestly better than flipping a fair coin to predict the direction of change in long-term interest rates. The forecast of movements in long-term interest rates were also studied by Pesando (1981) , who concluded that economic agents are not likely to succeed in forecasting short-term movements in long-term interest rates.
Following the results found by previous studies, Mitchell and Pearce (2007) concluded that market forecasts for the Treasury bill rate had a performance very similar to the random walk model, even though they found no evidence that these forecasts are biased.
Overall, we have a poor understanding of the role of market expectations (implied in surveys) on the determination of interest rates. Do forecasts collected in surveys correctly predict changes in future interest rates? How do interest rates survey based forecasts interact with spot interest rates? This paper attempts to answer these questions by focusing on the Brazilian economy, which has had an inflationtargeting framework in operation since 1999, and has collected information on market expectations employing surveys since 2001.
Data from Selic and the market forecasts in the one, three and six-month horizon were used in this paper. The data consists of the period from November, 2001 to August, 2006. Selic series were taken from Bloomberg, and the market predictions series were taken from the Central Bank of Brazil, which has been monitoring market consensus for the most important economic variables since 2001. In this study, we use average forecasts, and our sample has 57 observations. Table 2 and they indicate that all series are stationary. Consequently, the use of a VAR model is the appropriate method to study the dynamic relationship between these series. The relationship between Selic and the three-month horizon forecast is presented in Figure 1 . It indicates that the movements of the series over time are very similar, and it appears that the forecasts' movements follow Selic's changes, indicating that there is an asymmetric relationship between the series. The use of a VAR model is a suggestive option, considering that, while the late past cannot perfectly predict future values, it does provide valuable guidance. Furthermore, VAR models have proved to be very useful tools in forecast methods (4) . Consequently we treat each variable symmetrically, and we also consider both endogenous. The VAR model used was:
where Forec are the survey-based forecasts for the Selic interest rate, p is the lag length used in the model, and ε 1 and ε 2 correspond to the errors of each equation, respectively. This approach is similar to the one followed by Mehra (2002) , who tested for the US the predictive content of inflation surveybased forecasts.
To determine the appropriate lag length, the Schwarz Information Criterion [SIC] was employed. The SIC, rather than the Akaike Information Criterion, was selected because it imposes a larger penalty for additional coefficients. In the estimation of the VAR model, the SIC suggested 2 lags as the optimal number of lags for the one and three-month-ahead forecasts, and 4 lags for the six-monthahead forecast. Residual tests were employed with the purpose of verifying serial autocorrelation and heteroscedasticity.
Univariate Approach Univariate Approach Univariate Approach Univariate Approach
In the previous subsection we presented the framework that will be employed to study the dynamic relationship between spot interest rates and survey-based forecasts. We also test for the informational content of survey-based forecasts in a single regression approach.
The regression equation that is employed is:
where j t Selic + is realized Selic at time t + j, and
is the forecast made at time t for period t + j. Rational forecasts would imply α = 0 and β = 1. If α differs from zero then we have risk premiums embedded in survey-based forecasts, and if β differs from one forecasts are biased. Values for β larger than one imply that forecasts tend to underestimate true realizations of short-term interest rates, while β less than one overestimate.
Since we are using monthly observations and we have three and six-month forecasts, the residuals of these predictions will have moving average (MA) terms, MA(2) and MA (5), respectively. Therefore, we employ the Newey and West (1987) In this section, results for the VAR estimation are presented. Table 3 shows results for VAR estimation for different time horizons. These results report that all the coefficients estimated are significant at 5% or 10% significance. The only exception is in the six-month horizon, where the lagged values of the forecasts (t-2, t-3 and t-4) are not significant in the determination of Selic. It is important to note that the high values of the adjusted R 2 indicate that the model is well specified. It is worth mentioning that the LM test did not reject the null hypothesis that there is no serial autocorrelation for all time horizons. Additionally, there is a lack of heteroscedasticity, based on the White test and the Jarque-Bera test rejects the null hypothesis that the data follow a normal distribution.
The variance decomposition results are reported in Table 4 for all the time ranges, and they indicate that Selic explains a major part of its error variance. For the relationship between Selic and the onemonth-ahead forecast, Selic explains near 100% of its error variance. On the other hand, the forecasts are extremely affected by Selic. The forecast error variance is, in the first periods, explained by its own past values, but as the period increases, forecast error variance is mostly explained by Selic. For the factorization the Cholesky Decomposition was used.
The number of lags used in the VAR were selected using the Schwarz Information Criterion.
Granger causality tests (Granger, 1996) for Selic and the predictions are shown in Table 5 , and they indicate that, for shorter time horizons, either the effect of Selic on the survey-based predictions or the effect of forecasts on Selic are significant. Thus, causality is bidirectional: Selic affects the forecasts, and vice-versa. These findings are consistent with the conventional wisdom that the short-term interest rate values in the late past have a big influence on the predictions of the market, and the Central Bank is influenced by several variables, including market predictions on the determination of short-term interest rates. For a longer time horizon (six months), the Granger Causality test suggests that the causality is unidirectional: Selic affects the forecasts, but not the reverse. 
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The results for the regression (equation 3) are reported in Table 6 . The market would have a perfect prediction of Selic if the value of the α parameter were zero, and the value of the β parameter were equal to one. It is interesting to note that the time range has a non neglectable influence over the estimations. The one-month-ahead forecast is very precise (β = 1.009), and as the time horizon increases, both the overestimation and the premium term increase. Additionally, in the six-month horizon forecasts, the joint hypothesis α=0 and β=1 is rejected with 5% significance, indicating that the market predictions perform poorly for this time horizon. The results also indicate that, for the three and six-month ahead forecast, the market tends to overestimate Selic's changes. Figure 2 presents the evolution of the adjusted R 2 estimated in regressions between the one-monthahead forecast and Selic. In this case we estimate regression (3) recursively. The regression initially estimated possesses observations from December, 2001 to April, 2004 ; this means that half of the observations available were used in this first regression. In each regression further estimated, one observation was added. This process was repeated until all the 57 observations were present. Figure 2 indicates that the adjusted R 2 has a smooth increase over time. The same figure was plotted for the regression between Selic and the three and six-month-ahead forecast, and the graphs are very similar to the one obtained for the one-month-ahead forecast. The R 2 variation was calculated (5) in order to compare how the predictable portion of Selic varies as the number of observations increase. The results found for the one, three and six-month horizon were, respectively, 7.1%, 44.7% and 999.19%, indicating that the poor performance of longer time horizon forecasts may be due to lack of a longer time series.
We also estimate equation (3) using the Generalized Method of Moments [GMM] , where it was used as an instrument the survey based predictions in the t-1 period. The results reported in table 7 indicate that there is a small qualitative difference between the results found using the OLS and the GMM. The results indicate that the market overestimates Selic in all time horizons, and not only in the 3 and 6-month-ahead. Additionally, the term premium is more expressive using the GMM. For the 6-monthahead forecast, the null hypothesis α=0 and β=1 is rejected with 1% significance.
It is interesting to note that, despite the difference among the results, the adjusted R 2 have very similar values, mainly in the shorter time horizons. Finally, the J-statistic reports that the parameters used in the regression are well specified. * ** *** denote rejection of the null hypothesis with 1%, 5% and 10% significance, respectively. Standard errors are in parenthesis and p-values in brackets. The forecast in period t-1 was used as an instrument.
Forecast Comparison Forecast Comparison Forecast Comparison Forecast Comparison
We compared the forecasting accuracy of survey-based expectations of Selic interest rates with econometric models and a Random Walk [RW] model. The econometric models used are AR (1), where 120 observations were available and in order to determine the sample, two methods were used: the moving window method and the recursive. The moving window approach is one that bases its estimates on the most recent set of past measurements.
As a new measurement is taken in, the oldest measurement of the set is dropped. In the recursive method, each new measurement available is added and none is dropped, which results in a larger sample as time goes by.
To compare the forecasting accuracy, we used the Diebold and Mariano (1995) statistic, which is given by:
Where d is the sample mean loss differential, which is based on the Mean Squared Errors [MSE] of the forecasts, and d σ is the variance of the loss differential. The results found are presented in Table   8 , and they indicate that the survey-based forecasts perform better than random walk models in all time horizons, while the AR model using the recursive approach performs better than the surveys in longer time horizons. With the moving window approach, the AR performs better in all time horizons. It is worth noting that the time horizon has an important impact on the comparison between these two forecasts. Diebold and Mariano (1995) statistics for the comparison of forecasts. * and ** stand for rejection of the null hypothesis that the MSE are equal at 1% and 10% respectively.
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One of the problems of the IT regime is that an evaluation of monetary policy cannot be easily done due to a lag response of inflation to changes in monetary policy. It implies that an analysis of whether inflation is on track cannot be done using realized inflation. This lack of perception affects not only the Central Bank, but also the public and the financial markets, which may lead to adverse consequences for the Central Bank's credibility. Bernanke and Woodford (1997, p. 4) present an alternative approach to a monetary policy evaluation: "an interesting possibility is for the Central Bank to target current forecasts of mediumterm inflation, rather than inflation itself". They also argue "the Central Bank may well be able to infer useful information from private-sector forecasts other than inflation, such as output or interest rates" (p. 5). Amato and Laubach (2000) suggest that forecasts of goal variables, such as interest rates and inflation, can help central banks achieve their goals and make them more accountable to the public. They defend the point of view that forecasts are valuable tools to evaluate monetary policy because of the lag response of goal variables to monetary policy.
Another important reason to follow market expectations is the possibility of inflation scare, i.e., unusual increases in inflation expectations, where macroeconomic stabilization can be affected. Orphanides and Williams (2005) affirm that it is essential to anchor private inflation expectations for successful monetary policy. They conclude that learning-induced inflation expectations perform an important role on financial stability. This paper shows that the market forecasts for Brazilian short-term interest rates are a valuable referential of whether monetary policy is been correctly conducted. The results state that, mainly in short time horizons, market forecasts are very accurate. Additionally, the Granger causality test reports that market expectations are strongly affected by Selic in all time horizons, suggesting that monetary policy has a strong influence over market expectations. These results support the idea that forecasts can be used as a tool for an evaluation of the Central Bank's policy.
This influence of monetary policy over survey-base forecasts may be due to an increase in the Central Bank's credibility. This credibility composes the base of the IT regime.
A central bank is credible if the public believes that the monetary authority will do what it says. For the establishment of credibility, the transparency of monetary policy actions is fundamental. As reported by Lyziak, Mackiewicz and Stanislawska (2007, p. 2) , "transparency is a multidimensional phenomenon, which involves not only the issue of the Central Bank releasing adequate information in terms of its quantity and quality, but also a correct interpretation of the released information by the public". To this end, guiding correct signals back to the financial market can prevent currency crises (6) .
Bauer, Eisenbeis, Waggoner and Zha (2006) In 1999, Brazil adopted the Inflation-Targeting [IT] framework. In this case, the success of IT depends on the construction of credibility. Private agents should believe that the central bank will act consistently within the inflation-targeting framework. Tabak (2004) reports that the implementation of the IT framework in Brazil enhanced transparency of the conduct of monetary policy, which in its turn, reduced interest rate surprises along the term structure.
This subject was also studied by Minella, Freitas, Goldfajn and Muinhos (2003) . In their paper they analyzed the first three and a half years of the IT system in Brazil. Their results show that the inflation targets have worked as an important coordinator of expectations, the Central Bank has reacted strongly to inflation expectations and that there has been a reduction in the degree of inflation persistence. They conclude that the presence of a central bank committed to the achievement of pre-announced inflation targets has worked as an important coordinator of expectations and generated a more stable inflation scenario. Bevilacqua, Mesquita and Minella (2007) found evidence that the backward-looking component of market expectations has been ceding ground to the inflation target, evidence that this regime is gaining credibility. They also affirm that the improvement in macroeconomic fundamentals played an important role in the creation of a more predictable environment.
In this paper the variance decompositions results reported that, for all time ranges, there is a preponderance of Selic's lagged values over the variance decomposition of market expectations, while the opposite is not verified. These findings suggest that the lack of influence of the market over the Central Bank's decisions can be interpreted as a credible monetary policy adopted in Brazil.
Thus, we can conclude that the IT framework adopted in Brazil heavily influenced control of inflation, and the mechanisms used to make the Central Bank's actions credible were well comprehended and absorbed by the public.
This paper analyzes the market predictions for the Brazilian short-term interest rate. For this purpose, we used a VAR model between Selic and the survey-based predictions in the one, three and six-month horizon, and regressions among the predictions and Selic were estimated. We utilized predictions of different time horizons to determine whether time has influence over the predictions or not.
Returning to the questions initially formulated, we can conclude that the interaction between Selic and the forecasts vary over time. For shorter time horizons, there is a mutual influence among the series: the Central Bank takes the market's forecasts into consideration, and the market is strongly influenced by Selic. For a longer time horizon, the influence of Selic over the market is still strong, but the role of the market's predictions on the decisions of the Central Bank decreases.
The high influence of Selic over market forecasts indicates that market agents seem to take the Central Bank's reports into consideration. This result suggests that forecasts for Brazilian short-term interest rates can be used as a tool for an evaluation of monetary policy. The important role of forecasts on monetary policy may be due to increased Central Bank credibility, that since the implementation of the IT regime in Brazil, in 1999, it has adopted a transparent policy, aiming to reduce the market's doubts concerning monetary policy.
When analyzing the accuracy of the survey-based predictions, we can affirm that for all time horizons the market predicts correctly the direction of changes of Selic, but these forecasts are accurate only in short time intervals. For the longer time horizon studied (6 months), the joint hypothesis that the term premium (α) is equal to zero and the parameter β is equal to one is rejected with 5% significance. Thus, we can conclude that the predictions tend to get less precise as the time range increases.
An interesting extension of this paper would be to analyze how the IT regime affects the markets' predictions for other variables, such as GDP and the price index. Thus, the credibility of monetary policy would be tested in an expanded structure.
Another useful future research is to investigate the role of macroeconomic variables, including output growth and money growth, on the determination of the short-term interest rate.
N N N NOTES OTES OTES OTES
3 In Brazil, the short-term interest rate, Selic, is determined by the Monetary Policy Committee (COPOM). Selic is the Brazilian shot-term interest rate because it is used in inter-bank operations and, therefore, determines the whole spectrum of long-term interest rates. Inasmuch, Selic is considered a floor for the interests paid by banks in the deposits, and, based on it, banks decide how much they will charge in loans for companies and individuals. Selic is a system for custody issued by the Brazilian Treasury and the Central Bank. By means of this system, the monetary authorities set the interest rate for secondary market benchmark. was used for estimate the adjusted R 2 variation.
